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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent distortion in a waveform and 
deterioration in picture quality by voltage dividing between plural 
source potential and switching an operational amplifier circuit receiving 
its output voltage and charge driving a liquid crystal display element 
with the operational amplifier circuit receiving the output voltage and 
discharge driving the liquid crystal display element at the prescribed 
timing. 

SOLUTION: Resistors R potential divide between a plus side power 
source V0 and a minus side power source VEE, and operational 
amplifiers OAa, OAb impedance convert the divided voltage to supply 
liquid crystal element driving power sources (V1 , V2a, V2b ? V3, V4, 
Va, V5b). A selector circuit SEL controlled by a timing generation 
circuit TM switches the operational amplifiers OAa, OAb at the switch 
timing considering directions of charge/discharge for liquid crystal load 
capacity related to the voltages V2b, V5b to output the voltages V2b, V5b. Thus, the distortion in the . 
waveform and the deterioration in the picture quality due to the drive power shortage of the power source 




VUfi 



are prevented even in a display device, etc., with large capacity of liquid crystal material. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resistance partial pressure circuit which has two or more resistance 
which pressures partially between the 1st power-source potential and the 2nd 
power-source potential, The 1st operational amplifier circuit which receives the 
output voltage of this resistance partial pressure circuit in an input, and carries 
out charge actuation of the liquid crystal display component, The 2nd operational 
amplifier circuit which receives the output voltage of said resistance partial 
pressure circuit in an input, and carries out discharge actuation of said liquid 
crystal display component, The power circuit for liquid crystal actuation 
characterized by having said 1st operational amplifier circuit, the 1st switching 
circuit which switches said 2nd operational amplifier circuit to predetermined 
timing, and the timing circuit which controls this 1st switching circuit. 
[Claim 2] The power circuit for liquid crystal actuation according to claim 1 
characterized by having the 2nd switching circuit which receives the output 
voltage of said resistance partial pressure circuit, and switches the supply level 
electrical potential difference of said resistance partial pressure circuit by said 
timing circuit. 

[Claim 3] The power circuit for liquid crystal actuation according to claim 2 which 
said the 1st switching circuit and said 2nd switching circuit synchronize by said 
timing circuit, and operates 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a liquid crystal display, especially 
the number of time sharing (duty) is related with the suitable power circuit for 
liquid crystal actuation for a large medium size or a liquid crystal display 
component large-sized dot-matrix type. 
[0002] 

[Description of the Prior Art] If drawing 6 is referred to, the conventional liquid 
crystal actuation circuit will pressure partially the electrical-potential-difference 
difference of a plus side power source (for example, +10V) and a minus side 
power source (for example, 0V) for the liquid crystal electrical potential difference 
in this liquid crystal actuation circuit with internal resistance, and will make what 
carried out impedance conversion with the voltage follower mold operational 
amplifier further direct liquid crystal driver voltage. 

[0003] Such a conventional liquid crystal actuation circuit is indicated by JP,5- 
273932,A. In this conventional circuitry, when driving a medium size or a large- 
sized liquid crystal display component, the actuation capacity of each operational 



amplifier is improved and used. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there is a trouble shown 
below in conventional circuitry. 

[0005] (1) Since the actuation capacity of a power source is so much needed 
when the number of display devices of liquid crystal becomes large, it will be 
necessary to improve the actuation capacity of each operational amplifier, and 
the consumed electric current will become large. 

[0006] (2) Although a liquid crystal device generally makes possible what is 
displayed by impressing an electrical potential difference to a common electrode 
and segment inter-electrode If the number of several segment ball display lines 
increases, since the common electrode is common, When the number of duty is 
n although each common ** or the load carrying capacity to cut becomes large 
(since a liquid crystal device is volume load) as it is shown in drawing 6 for 
example, It is related commonly [ eye n watch ], the charge and discharge from a 
liquid crystal load compare commonly from the 1st (n-1) to [ watch ], and a 
discharge charge is large. When the n-th most common actuation capacity is 
considered as a result, it is necessary to use an operational amplifier with the 
capacity of both charge discharge, and there is a problem that power 
consumption cannot be made small as much as possible. 
[0007] 

[Means for Solving the Problem] The resistance partial pressure circuit which has 
two or more resistance to which the power circuit for liquid crystal actuation of 
this invention pressures partially between the 1st power-source potential and the 
2nd power-source potential, The 1st operational amplifier circuit which receives 
the output voltage of this resistance partial pressure circuit in an input, and 
carries out charge actuation of the liquid crystal display component, The 2nd 
operational amplifier circuit which receives the output voltage of said resistance 
partial pressure circuit in an input, and carries out discharge actuation of said 
liquid crystal display component, It is the configuration of having said 1st 



operational amplifier circuit, the 1st switching circuit which switches said 2nd 
operational amplifier circuit to predetermined timing, and the timing circuit which 
controls this 1st switching circuit. 

[0008] Moreover, it can also consider as the configuration which has the 2nd 
switching circuit which receives the output voltage of said resistance partial 
pressure circuit, and switches the supply level electrical potential difference of 
said resistance partial pressure circuit by said timing circuit. 
[0009] Said the 1st switching circuit and said 2nd switching circuit of the power 
circuit for liquid crystal actuation of this invention can also consider as the 
configuration which synchronizes by said timing circuit and operates further again. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention 
is explained with reference to drawing. 

[0011] If drawing 1 is referred to, the power circuit for liquid crystal actuation of 
the gestalt of this operation will carry out impedance conversion of the resistance 
R which carries out potential division of between both the power sources of the 
plus side power source V0 and the minus side power source VEE, and the 
electrical potential difference divided, respectively, and will be equipped with the 
operational amplifier (OAa, OAb) which supplies 7 level of the power source for 
liquid crystal device actuation (V1, V2a, V2b, V3, V4 and Va, V5b). Furthermore, 
it has the timing generating circuit TM which controls the selector circuit SEL and 
selector circuit SEL which switch Amplifier (it is shown in A and B common n-th 
wave edge) OAa and OAb by change timing as shown in drawing 2 which took 
into consideration the sense of the charge and discharge to liquid crystal load 
carrying capacity about electrical-potential-difference V2b and V5b, and output 
electrical-potential-difference V2b and V5b, respectively. When each reference 
voltage (V1-V6) and the response by being common make an example duty 
several n liquid crystal equipment, eye common 1st- (n-1) watch will choose each 
level of an electrical potential difference V1, V2a, V5a, and V6, and the common 
n-th will choose electrical-potential-difference V1, V2b, V5b, and V6 level. 



[0012] Next, if setting out of the resistance R on a circuit is explained, first, 
Resistance R only pressures partially between [ VO-VEE ] power sources 
fundamentally, and in order to make a current value small, it will choose the thing 
of a big constant. Moreover, resistance R' chooses a constant almost equal to 
the impedance of an operational amplifier (OAa or OAb), and equalizes the 
whole balance. 

[0013] R " of resistance is the resistance which determines the current value 
passed in the low current circuit in each operational amplifier, and in order to 
make the whole consumed electric current small, it chooses the big thing about 
several 100Komega. 

[0014] Moreover, by setting up in about dozens of microseconds in consideration 
of a segment and the response time of a common output about the pulse width ts 
and th shown in drawing 2 , time amount is enough taken so that there may be 
no effect on the display by gap of timing. 

[0015] Next, the gestalt of operation of the 2nd of this invention is explained with 
reference to drawing 4 and drawing 5 . 

[0016] If drawing 4 is referred to, except having further the selector circuit SEL2 
which switches the output voltage of two pieces among the output voltage of 
resistance R' which adjusts the 1st power-source potential V0 to the level 
electrical potential difference V1, and a resistance partial pressure circuit, the 
gestalt of this operation is the same configuration as the gestalt of the 1st 
operation, gives the same reference mark to the same component, and is 
illustrated. 

[0017] Timing circuit TM of the gestalt of this operation synchronizes and outputs 
the output 01 which drives a selector circuit SEL1 as shown in drawing 5 R> 5, 
and the output 02 which drives a selector circuit SEL2, and the liquid crystal 
display driver voltage (V1-V6) of the gestalt of this operation outputs the wave 
shown in drawing 5 by switch of selector circuits SEL1 and SEL2, respectively. 
[0018] The gestalt of operation of the 2nd of this invention is circuitry in the case 
of adjusting an electrical potential difference V0, and when supplying from the 



interior or the exterior by using plus side power-source potential VO as the high 
voltage system power source VDD, it is not necessary to carry out impedance 
conversion of it using the operational amplifier circuit OAa. Therefore, the 
operational amplifier circuit OAa of an output level V1 becomes unnecessary. 
Moreover, OAa of the operational amplifier OAa which inputs output-level V2a, 
and the operational amplifier which inputs level V4 is that it is possible to use in 
common since it is not chosen simultaneously, and the operational amplifier OAb 
which inputs an output level V5, and the operational amplifier OAb which inputs 
an output level can also be shared within the same time amount. Therefore, it 
becomes possible to delete three pieces and to acquire the same effectiveness 
from the gestalt of the 1st operation of an operational amplifier circuit, and low- 
power-ization can be achieved further. 
[0019] 

[Effect of the Invention] As explained above, according to this invention, there is 
effectiveness which makes small power consumption of the semiconductor 
device for liquid crystal actuation which can prevent a wave-like distortion 
depended insufficient [ the actuation capacity of a power source ] and 
aggravation of image quality, and has a power circuit also in a display with a 
large capacity of liquid crystal material and the liquid crystal display component 
of a large-sized panel. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the circuit diagram of the gestalt of operation of the 1 st of the 
power circuit for liquid crystal actuation of this invention. 
[Drawing 2] It is the output timing wave of a timing circuit shown in drawing 1 . 
[Drawing 3] It is the circuit diagram of the operational amplifier circuit shown in 
drawing 1 . 

[Drawing 4] It is the circuit diagram of the gestalt of operation of the 2nd of this 
invention. 

[Drawing 5] It is the output wave of a timing circuit shown in drawing 4 . 
[Drawing 6] It is the circuit diagram of the conventional power circuit for liquid 
crystal actuation. 

[Drawing 7] It is common and the timing chart which shows a segment wave at 

the time of the electrical potential differences V1-V6 of drawing 6 , and liquid 

crystal actuation. 

[Description of Notations] 

V1-V6 Liquid crystal driver voltage 

VO Plus power source 

VEE Minus power source 

OAa, b Operational amplifier 

R Bleeder resistance 

R' Auxiliary resistance 

R" Bias resistance 

TM Timing generating circuit 

SEL Selector circuit 

VDD High voltage system power source 
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[Drawing 2] 
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[Drawing 1] 
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[Drawing 3] 
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iifi r 

J 



VI 
■V2 



— V5 
™ V6 



VI 

• V2 

V5 
V6 



mtm — r 



•VI 
V3 



- 1 V4 

V6 



W#(oi) 



JL 

"L 



•VI 
• V6 



[Drawing 7] 
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